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Figure 1 - Contaminants affecting the solid matrix (soil, sludge, sediment) as reported in 2011 [13]
Figure 2 - Contaminants affecting the fluid matrix (groundwater, surface water, leachate) as reported in 2011 [13]
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Figure 3 – male specimen of Cannabis sativa L (left), and female (right) 
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                                                                                                                                   Figure 4 - varieties of cannabis plants
 
 
 
 
 
 
 
                                                                     Figure 5 - germinated seeds and roots system 
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                                                                                                                                             Figure 6 - stem cross section
                                          Figure 7 - leave of cannabis sativa (left), leave of cannabis indica (right)
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Figure 8 - chemical structure of cannabinoids contained in trichomes: from left towards right, 
a) THC, b) CBD, c) CBN. 
 
 
Figure 9 – trichomes 
a) b) c) 
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Table 2 – Average costs of soil treatment 
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Table 3 - Phytoremediation mechanisms for treatment of contaminated soils 
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Table 4 -  Cu, Ni and Zn levels in plants [mg.kg-1 dried plant matter] 
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Figure 10 - metal uptake and accumulation: 1) A metal fraction is sorbed at root surface. 2) Bioavailable metal 
moves across cellular membrane into root cells. 3) A fraction of the metal absorbed into roots is immobilized in 
the vacuole. 4) Intracellular mobile metal crosses cellular membranes into root vascular tissue (xylem). 5) 
Metal is translocated from the root to aerial tissues (stems and leaves). [32] 
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Figure 11 – effect of mycorrhization in cannabis root system 
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Table 5 - Cd content and total Cd in plant tissues [31]
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Table 6 - Heavy metal concentrations in ripe hemp organs (µg g-1 dry matter). Mean values ± standard 
deviations [43]
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Table 7 - Accumulation of heavy metals in leaves of Hemp plant in mg kg-1
Table 8 - metal content in the organs of hemp. Values in ppm. nd= not detected.
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Table 9 - total and extractable concentrations of metals in soil at the beginning and the end of the trial
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Table 10 - degradation of benzo[a]pyrene and chrysene [47]
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Table 11 - Concentrations of contaminants in unplanted petrol hydrocarbon-polluted (PHC) soil and PHC soil 
planted with field crops. Values in mg kg-1 [48]
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Figure 12 - Outline of a circular economy [50] 
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Figure 13- Sustainable Development Goals 
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Table 12 -  industrial and commercial applications of hemp products
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Table 13 - composition of hemp
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Figure 14 - Various forms of hemp fibres open to testing (Müssig, 2001)
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Table 14 - hemp fiber products and related price(€) [58]
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                                                                       Figure 15 - hemp plant, pellets and bioplastic spoon 
 
 
 
 
 
Figure 16 -  Greenhouse gas emissions from transport mode (left), Share (%) of transport energy demand by 
mode (in 2014) [63]
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Table 15 - Properties of various biodiesel fuels [66]
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Figure 17 - Dark green liquid at the left hand side is hemp seed oil while the light green liquid at the right hand 
side is hemp biodiesel.
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Table 16 - average metal prices (source: 
)
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Table 17 - Heating value of crop species in [MJ/kg]
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